SSI 263 text to speech 1in
Python via Nanpy on the
Arduino

The almighty SSI-263 speech synthesizer
chip

As you can read on the Wikipedia page, the SSI-263 is the
other name for the Votrax SC-02.

It is becoming quite difficult to find, much harder then it’s
little brother the Votrax SC-01 but I finally got one by
buying a Mockingboard B on Ebay.

The SSI-263 is TTL compatible and need only very few component
to be added. It is very easy to connect it to an Arduino but
is much more complex than the Votrax-SCO1l to program.

Nanpy

As I planned to make many software iteration and process the
text to speech routine from Python, I decided to use Nanpy on
the Arduino to « relay » the instructions to the chip. I guess
I could also use Firmata to do the job as I am using really
basics stuff like writing bytes on various pins.

Schematics

The SSI-263 datasheet is quite easy to find and so the
programming guide via some Google search but the best one I
found is the Votrax SC-02 version that has an extra page at
the end with a nice and very simple schematics to get started
with .

As I plan to build a shield for the Arduino, I started to draw
this in Eagle too :


https://www.polaxis.be/2014/02/ssi-263-text-to-speech-in-python-via-nanpy-on-the-arduino/
https://www.polaxis.be/2014/02/ssi-263-text-to-speech-in-python-via-nanpy-on-the-arduino/
https://www.polaxis.be/2014/02/ssi-263-text-to-speech-in-python-via-nanpy-on-the-arduino/
http://en.wikipedia.org/wiki/Votrax
https://github.com/nanpy/nanpy
http://firmata.org/wiki/Main_Page
http://www.downloads.reactivemicro.com/Public/Electronics/Speech/SSI-263A%20Programming%20Guide.pdf
http://bitsavers.informatik.uni-stuttgart.de/pdf/federalScrewWorks/Votrax_SC-02_SSI-263A_Phoneme_Speech_Synthesizer_Data_Sheet_1985.pdf
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You can download the Eagle version here

The chip needs a 1-2 MHz clock signal. I am using a Attiny 45
to do the job because all the timer pins are already in use on
the Arduino. I have described how to use the Attiny45 to do
this in a previous post

Books

The best reference to get started is the article from Steve
Ciarca : "“Build a Third-Generation Phonetic Speech
Synthesizer ».

A complete version is available on Google books. Ciarcia,
Steve, “Build a Third-Generation Phonetic Speech Synthesizer,”
Byte, March, 1984, p 28. (SSI-263)

There is also a reference to the SSI-263 and to many other
speaking chip in “Chip Talk: Projects in Speech Synthesis” but
the chapter mainly refers to Steve’s article.

The book is still available in some second hand book shop (I
got mine via Amazon). The information provided is minimal but
it’s fun to ready about all these veterans speaking chips.
Prochnow, Dave, Chip Talk: Projects in Speech Synthesis, Tab
Books, Blue Ridge Summit, PA: 1987. ISBN is 0-8306-1912-7
(hard cover) and 0-8306-2812-6 (paperback).

Have also a look here : http://www.redcedar.com/scOl.htm. The



http://www.polaxis.be/wp-content/uploads/2014/02/ssi-263.png
https://www.dropbox.com/s/w10981z8qnecgau/votrax%20SC02.sch
http://polaxis1.nextmp.net/?p=26
http://www.redcedar.com/sc01.htm

page is regularly updated and makes an excellent starting
point.

Code

Here is the Main code

The text-to speech 1is performed via a lookup in the CMU

Dictionary (The dictionary can be install with these

instructions
http://stackoverflow.com/questions/11911028/python-arpabet-p

honetic-transcription)

It return an arpabet version of the text which 1is then
translated into the Votrax allophone table.

(thank to this modified Arpabet to unicode script)

The allophone chain is then sent to the chip

The code is very basic and doesn’t use the SSI263 registers to
their full potential : the voice generated is very robotic ..
but I like it a lot

Souncloud

Listen to the chip saying the Issac Assimov’s 3 laws of
robotics with 2 different voice settings

Todo

Next thing I will try is to add prosody or even make it sing
On the hardware side I plan to add a RC filter with an
amplifier and add a midi in to the circuit .. so stay tuned.



https://gist.github.com/deladriere/8878702
http://www.speech.cs.cmu.edu/cgi-bin/cmudict
http://www.speech.cs.cmu.edu/cgi-bin/cmudict
http://stackoverflow.com/questions/11911028/python-arpabet-phonetic-transcription
http://stackoverflow.com/questions/11911028/python-arpabet-phonetic-transcription
https://gist.github.com/liuyork/4556798

Votrax SC-01A PWM clocked

The idea

I got this brilliant idea by John Loadsman who 1is using a
version of my previous
code: http://www.youtube.com/watch?v=tUbTZU FCz0&feature=conte
xt-cha

I also wanted to digitally control the Votrax’s pitch to
implement some new functions. (keep in mind that I want the
Votrax to sing)

The hardware modification was pretty easy: I removed the
analog clocking part, tied the MCRC to the ground and just
pulled the Votrax’'s clock entry MCX to +5v with a 2.2k
resistor.

I had to use pin 3 on the Arduino to produce the clock via the
timer 2 and, therefore, need to use pin 6 for the A/R

Code
What’'s new

— Moved the A/R to pin 6

— Using pin 3 to generate the clock (see setup section)

— Created a function to drive the clock on demand. See
ClockFrequency() where the clock frequency is given in kHz.

— note: My Votrax doesn’'t seem to accept a frequency bigger
than 910 kHz

— Added some new modifier PITCHUP & PITCHDN to allow
variation within the text

Todo :

— find a way to produce musical notes
— Add midi control


https://www.polaxis.be/2012/10/votrax-sc-01a-pwm-clocked/
http://www.youtube.com/watch?v=tUbTZU_FCz0&feature=context-cha
http://www.youtube.com/watch?v=tUbTZU_FCz0&feature=context-cha

/* Votrax SC-01A Speech Chip

Sing n' Speech Processor

Arduino Uno

Updated to use timer to generate the clock (an excellent idea
by John Loadsman (August 2012)

Changes (03/10/2012)

- Moved the A/R to pin 6

- Using pin 3 to generate the clock (see setup section)

- Created a function to drive the clock on demand (see
ClockFrequency() where the clock frequency is given in kHz)

- Added some new modifier PITCHUP & PITCHDN to allow
variation within the text

3k 5k 3k >k >k >k 5k 3k 5k 3k >k >k >k 5k >k 5k 3k >k >k >k 5k >k 5k >k >k >k >k 5k >k 5k >k >k >k >k 5k >k 5k >k >k >k >k >k >k 5k >k >k >k >k >k >k 5k >k >k >k >k >k >k >k >k >k >k %

>k k5K >k >k ok >k %k

Vp 1 [* \_/ | 28 A0
12 2 | | 21 AF
I1 3 | | 20 CB
NC 4 | | 19 NC
TP3 5 | Votrax | 18 Vg
TP2 6 | SC-01 A | 17 TP1
STB 7 | | 16 MCRC
A/R 8 | | 15 MCX
P5 9 | | 14 PO
P4 10 | | 13 P1
P3 11 | | 12 P2

>k 5k 3k >k 5k >k 5k >k 5k 3k >k 5k >k 5k >k 5k 3k >k 5k >k 5k >k 5k >k >k 5k >k 5k >k 5k >k ok >k >k 5k >k 5k >k ok >k >k >k >k 5k >k 5k >k >k >k >k 5k >k 5k >k >k >k >k 5k >k >k >k k
5k >k ok >k ko k >k

*/

int sensorPin = A5; // Manuel speed setting via potentiometer
as voltage divider on pin 5

#define PIN STB 2 // Strobe need to go high to latch datas
#define PIN AR 6 // Acknowledge/Request goes high when ready
(was 3)



#define
#define

#define

PIN I1 5

PIN I2 4 // Inflection bit2 (vot pin 2)

PIN TIMING 7 // read the switch's status

// define all the phonemes

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

_EH3 0x00 // 59 MS
_EH2 0x01 // 71 MS
_EH1 0x02 // 121MS ;HEAVY
_PA@ 0x03 // 47 MS ;NO SOUND
DT 0x04 // 47 MS ;BUTTER
A2 0x05 // 71 MS ;MADE
Al 0x06 // 103MS ;MADE
_ZH 0x07 // 90 MS ;AZURE
_AH2 0x08 // 71 MS ;HONEST -
I3 0x09 // 55 MS ;INHIBIT
“I2 OxOA // 80 MS ;INHIBIT
“I1 0OxOB // 121IMS ;INHIBIT

M 0x0C // 103MS ;MAT

N 0x0D // 80 MS ;SUN

B OXOE // 71 MS ;BAG
'V OxOF // 71 MS ;VAN
CH 0x10 // 71 MS ;CHIP
SH 0x11 // 121IMS ;SHOP
Z ex12 // 71 MS ;Z00
_AW1 0x13 // 146MS ;LAWFUL
NG 0x14 // 121MS ;THING
_AH1 0x15 // 146MS ;FATHER
001 0x16 // 103MS ;LOOKING
00 0x17 // 185MS ;BOOK

L 0x18 // 103MS ;LAND
0x19 // 80 MS ;TRICK
Ox1A // 47 MS ;JUDGE
0x1B // 71 MS ;HELLO
Ox1C // 71 MS ;GET
0x1D // 103MS ;FAST
Ox1E // 55 MS ;PAID
Ox1F // 90 MS ;PASS
0x20 // 185MS ;DAY

; JACKET
; ENLIST

> WDVW O T IO X

// Inflection bitl (votrax pin 3)



#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

#define :

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

#define

#define
#define
#define
#define
#define
#define
#define

_AY 0x21 // 65 MS
Y1 0x22 // 80 MS
_UH3 0x23 // 47 MS
_AH  0x24 // 250MS

U1
THY
TH
_ER
_EH
E1
AW
_PA1

_END 99

_INFLO
_INFL1
_INFL2
_INFL3
_HOLD1
_HOLD2

0x25
0x26
0x27
0x28
0x29
Ox2A
0x2B
0x2C
0x2D
Ox2E
Ox2F
0x30
0x31
0x32
0x33
0x34
0x35
0x36
0x37
0x38
0x39
Ox3A
0x3B
0x3C
0x3D
Ox3E
_STOP Ox3F // 47 MS ;NO SOUND

//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//

//

100
101
102
103
200
201

_PITCHDN 202

103MS
185MS
185MS
185MS
103MS
71 MS
90 MS
185MS
80 MS
185MS
103MS
90 MS
71 MS
103MS
185MS
80 MS
121MS
59 MS
90 MS
80 MS
71 MS
146MS
185MS
121MS
250MS
185MS

End

//
//
//
//
//
//
//

; DAY

; YARD
;MISSION
; MOP

; PAST
; COLD
; PIN
;MOVE
; ANY
; TAP
;RED
;MEET
;WIN

;DAD

; AFTER
; SALTY
; ABOUT
; UNCLE
; CUP

; FOR

; ABOARD
; YOU

; YOU

; THE

; THIN

; BIRD

; GET
;BE

; CALL
;NO SOUN

of phrase

Inflection
Inflection
Inflection
Inflection
wait 300 ms
wait 600 ms
get pitch down

D

0
1
2
3

(default mode)



#define PITCHUP 203 // get pitch up

void ClockFrequency(float freq)

{
long topv = (long) ((float) F CPU /(fregq*1000 ));
OCR2A = (int)((float) topv)-1;

void setup()

{

DDRB = B00111111l; // set Port B 6 lowest bit as Output
(Arduino Uno pin 8 to 13)

pinMode (PIN TIMING, INPUT);
pinMode (PIN STB, OUTPUT);
pinMode (PIN AR, INPUT);

pinMode(PIN I1, OUTPUT);
pinMode (PIN I2, OUTPUT);
digitalWrite(PIN I1, LOW); // default to no inflection
digitalWrite(PIN I2, LOW); // default to no inflection

digitalWrite(PIN STB, LOW); // must stay low
// PWM outputs via timer 2 (Arduino uno digital pin 3)

pinMode(3, OUTPUT); // enable the PWM output

TCCR2A = B00100011; // Fast PWM change at OCR2

TCCR2B = B11001; // Timer running at full system
clock

OCR2A = 21; // output frequency =
16,000,000/ (0CR5A+1) 21 ==> 727272 Hz, 18 ==> 842105 Hz

pinMode (3, OUTPUT); // enable the PWM output (you now

have a PWM signal on digital pin 3)



OCR2B = 11; // 50% duty cycle

void loop()
{

ClockFrequency(600) ;
byte radioactivel[]={
_INFL2,
T, CH, ER, HOLD1, N, O, HOLD1, B, INFL3, I, HOLD1l, L, PAl, HO
LD1, INFL1,
// Tchernobyl
_H, Al, HOLD1l, R, E, HOLD1, S, B, ER, HOLD1l, G, HOLD1,
// Harrisburg
S, EH1, HOLD1, L, AH2, HOLD1, F, INFL2, E, HOLD1, L, D, PA1l,
INFL2, HOLD1,
// Sellafield
_F, PITCHDN, U, HOLD2, K, PITCHDN, U, HOLD2, SH, PITCHDN, E, H
OLD2, M, INFLO, PITCHUP, PITCHUP, PITCHUP, PITCHUP, AW2, HOLD2
, _HOLD2, // Fukushima
_STOP  };

speak (radioactive);
ClockFrequency(730);

byte votrax[]={

_INFLO,

v, 0, T, R, UH, K, S, PA1, //
Votrax

_INFL1, EH1, EH2, S, PAO, // S

S, E1, Y, PAO, // C

~Z, Ay, I1, R, 01, Ul, PAo, // Zero

W, UH1, UH2, N, PAO, // One

_A, AY, Y, PAl, INFL2, // A

S, P, E1, Y, T, CH, PAO, //



Speech

S, I, N, T, EH2, S, AH1, E1, Z, ER, PAO, INFL3, //
Synthesizer

R, _EH1l, EH3, D, Y, STOP }; //
Ready

// speak (votrax);
byte dalek7[]1={ INFL2,
0x38,0x33,0x03, INFL3,0xle,0x24,0x18, INFL2,0x02,0x19,0x1f,0x1
5,0x15,0x2b,0x38,0x33,0x1f,0x36,0x25,0x27,0x2b,0x22, PITCHDN,O
x3a,0x0e,0x2c,0x0b,0x14, Ox3e, PAl, HOLD2,0x3f};
//"The Daleks are the superior being."
speak (dalek7);

byte inflection[]={
_INFLO, V, O, T, R, UH, K, S, PAl, // Votrax
_INFL1, V, O, T, R, UH, K, S, PA1,
_INFL2, V, O, T, R, UH, K, S, PA1,
_INFL3, Vv, 0, T, R, UH, K, S, PAl,
_STOP  };
ClockFrequency(910);
speak (inflection);

delay(2000); // delay 2 sec between repetition

void speak (byte* message){

int i=0;

do

{
say(message[i]);
i++;

}
while (message[i-1]!= STOP);



void say(byte phoneme) {

if (digitalRead(PIN TIMING) ==1) { // Read the
switch's status
// Wait for PIN AR=1 when chip is ready : internal timing
while (digitalRead(PIN AR) == 0);
}
else // if switch is
low get timing via pot's value
{
int sensorValue = analogRead(sensorPin);
int sustain = map (sensorValue,0,1023,40,300);
delay(sustain);

}
switch (phoneme) {
case INFLO:

digitalWrite(PIN I1, LOW);
digitalWrite(PIN_I2, LOW);
break;

case INFL1:
digitalWrite(PIN I1, HIGH);
digitalWrite(PIN I2, LOW);
break;

case INFL2:
digitalWrite(PIN I1, LOW);
digitalWrite(PIN I2, HIGH);
break;

case INFL3:
digitalWrite(PIN I1, HIGH);
digitalWrite(PIN I2, HIGH);
break;

case HOLD1:
delay (300);
break;

case HOLD2:
delay (600);



break;
case PITCHDN:
O0CR2A=0CR2A+4;
break;
case PITCHUP:
O0CR2A=0CR2A-4;
break;

default:
PORTB = phoneme;

// Set PIN STB = 1 for 2usec to tell the chip to read the
Port

digitalWrite(PIN STB, HIGH);

delayMicroseconds(2);

digitalWrite(PIN STB, LOW);

Audio

Votrax SC-01A (tries to)
sings

Having a working Votrax SC-01A hooked to an Arduino, I wanted
to test the inflection bits to hear their influences on the
speech.


https://www.polaxis.be/2011/12/votrax-sc-01a-tries-to-sings/
https://www.polaxis.be/2011/12/votrax-sc-01a-tries-to-sings/

Inflection

To get the inflection working we need to toggle the to
inflection bits low or ligh. The Votrax’s inflection entries
are CMOS level, so we need to adapt them for the arduino (see
http://pcbheaven.com/wikipages/Interfacing ICs/). The two
entries are forced to high via 2 resistors and connected to
the Arduino pin 4 & 5 (see code at end of page).

. MW 59K s
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— MCLY MLAC e
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f“ A { -
Inflection setting are pretty coarse : toogling the

inflections bits gives a strong variation to the voice. I plan
to add a digitally controlled pitch using a LTC6903 as done
with the SPO-256 AL2. See http://polaxisl.nextmp.net/?p=36

In this first example you can hear the Votrax variation in
pitches.(I got some inspiration on the code thanks to the
excellent works done for the GinSing shield. See GinSing
library & examples V3.0)

byte inflection[]={
_INFLO, V, O, T,
_INFL1, Vv, O, T,

, // Votrax

X X


http://pcbheaven.com/wikipages/Interfacing_ICs/
http://polaxis1.nextmp.net/?p=36
http://www.ginsingsound.com/download/category/1-ginsing-software-library
http://www.ginsingsound.com/download/category/1-ginsing-software-library

_INFL2, VvV, O, T, R, UH, K, S, PAl,
_INFL3, Vv, 0, T, R, UH, K, S, PAl,
_STOP };

speak (inflection);

delay(2000); // delay 2 sec between repetition

Holding vowels & inflection changes

To try to sing, I also added somes delays to force hold the
vowels in an attempt to mimic Kraftwerk style

byte radioactive[]={

_INFL2,
T, CH, ER, HOLD1, N, O, HOLD1, B, INFL3, I, HOLD1l, L, PAl1l, HO
LD1, INFL1, // Tchernobyl

_H, Al, HOLD1l, R, E, HOLD1, S, B, ER, HOLD1l, G, HOLD1,
// Harrisburg
S, EH1, HOLD1, L, AH2, HOLD1, F, INFL2, E, HOLD1l, L, D, PA1l,
INFL2, HOLD1, // Sellafield
_F, U, HOLD2, K, U, HOLD2, SH, E, HOLD2, M, INFLO, Aw2, HOLD2,
// Fukushima
_STOP };

speak (radioactive);

Manual Timing

Finally I added a potentiometer and a switch to replace the
normal and individual phoneme timing by an artificial one to
make it sound more robotic. If the switch is on, the sketch
read the pot value and force all the phonemes to be sustained
for certain time (from 30 to 300 ms)



Here is the code :

/* Votrax SC-01A Speech Chip
Sing n' Speech Processor
Arduino Uno

>k 3K 3k >k 5k >k 5k >k 5Kk >k 5k >k 5k >k 5k 3k >k 5k >k 5k >k 5k >k >k 5k >k 5k >k 5k >k >k 5k >k 5k >k 5k >k ok >k >k 5k >k 5k >k 5k >k >k >k >k 5k >k 5k >k >k >k >k 5k >k k >k >k

>k >k 5k >k >k ok >k k

Vp 1 |* \_/ | 28 A0
12 2 | | 21 AF
I1 3 | | 20 CB
NC 4 | | 19 NC
TP3 5 | Votrax | 18 Vg
TP2 6 | SC-01 A | 17 TP1
STB 7 | | 16 MCRC
A/R 8 | | 15 MCX
P5 9 | | 14 PO
P4 10 | | 13 P1
P3 11 | | 12 P2

3k 3k 3k >k 3k >k 5k 3k 5k 3k >k 3k >k 5k >k 5k 3k >k 3k >k 5k sk 5k 3k >k >k >k 5k >k 5k >k >k >k >k 5k >k 5k 3k >k >k >k 5k >k 5k >k >k >k >k >k >k 5k >k 5k >k >k >k >k >k >k 5k >k k
% 5k >k ok kK ok k

*/

int sensorPin = A5; // Manual timing via potentiometer as
voltage divider on pin 5

#define PIN STB 2 // Strobe need to go high to latch datas
#define PIN AR 3 // Acknowledge/Request goes high when ready
#define PIN I1 5 // Inflection bitl (votrax pin 3)

#define PIN I2 4 // Inflection bit2 (vot pin 2)

#define PIN TIMING 7 // read the switch's status
// define all the phonemes

#define EH3 0x00 // 59 MS ;JACKET

#define EH2 0x01 // 71 MS ;ENLIST

#define EH1 0x02 // 121MS ;HEAVY
#define PAQ 0x03 // 47 MS ;NO SOUND



#define DT 0x04 // 47 MS ;BUTTER
#define A2 0Ox05 // 71 MS ;MADE
#define Al 0x06 // 103MS ;MADE
#define ZH 0x07 // 90 MS ;AZURE
#define AH2 0x08 // 71 MS ;HONEST -
#define I3 0x09 // 55 MS ;INHIBIT
#define I2 Ox0A // 80 MS ;INHIBIT
#define I1 0Ox0B // 121IMS ;INHIBIT
#define M 0x0C // 103MS ;MAT
#define N Ox0D // 80 MS ;SUN
#define B OxOE // 71 MS ;BAG
#define V. OxOF // 71 MS ;VAN
#define CH 0x10 // 71 MS ;CHIP
#define SH 0x11 // 121MS ;SHOP
#define Z 0x12 // 71 MS ;Z00
#define AWl 0x13 // 146MS ;LAWFUL
#define NG 0x14 // 121MS ;THING
#define AH1 0x15 // 146MS ;FATHER
#define 001 0x16 // 103MS ;LOOKING
#define 00 0Ox17 // 185MS ;BOOK
#define L 0x18 // 103MS ;LAND

#define K 0x19 // 80 MS ;TRICK
#define J Ox1A // 47 MS ;JUDGE
#define H Ox1B // 71 MS ;HELLO
#define G Ox1C // 71 MS ;GET
#define F 0Ox1D // 103MS ;FAST
#define D Ox1E // 55 MS ;PAID
#define S Ox1F // 90 MS ;PASS
#define A 0x20 // 185MS ;DAY

#define AY 0x21 // 65 MS ;DAY
#define Y1 0x22 // 80 MS ;YARD
#define UH3 0x23 // 47 MS ;MISSION
#define AH 0x24 // 250MS ;MOP

#define P 0x25 // 103MS ;PAST
#define 0 0Ox26 // 185MS ;COLD
#define I 0x27 // 185MS ;PIN
#define U 0x28 // 185MS ;MOVE
#define Y 0x29 // 103MS ;ANY
#define T Ox2A // 71 MS ;TAP
#define R 0x2B // 90 MS ;RED
#define E 0x2C // 185MS ;MEET



#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

#define

#define
#define
#define
#define
#define
#define

W 0x2D // 80 MS ;WIN

AE
_AE1
_AW2
_UH2
_UH1
_UH
02
01
IU
U1
THV
TH
_ER
_EH
3
AW
_PA1

Ox2E
Ox2F
0x30
0x31
0x32
0x33
0x34
0x35
0x36
0x37
0x38
0x39
Ox3A
0x3B
Ox3C
0x3D
Ox3E

//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//

185MS
103MS
90 MS
71 MS
103MS
185MS
80 MS
121MS
59 MS
90 MS
80 MS
71 MS
146MS
185MS
121MS
250MS
185MS

; DAD

; AFTER
; SALTY
; ABOUT
; UNCLE
; CUP

; FOR

; ABOARD
; YOU
:YOU

; THE

; THIN

; BIRD

; GET
:BE

; CALL
;NO SOUND

_STOP Ox3F // 47 MS ;NO SOUND

_END 99 // End of phrase

_INFLO
_INFL1
_INFL2
_INFL3
_HOLD1
_HOLD2

void setup()

{

DDRB

100
101
102
103
200
201

//
//
//
//
//
//

BOO111111,;

Inflection (default mode)
Inflection
Inflection
Inflection
wait 300 ms

wait 600 ms

0
1
2
3

// set Port B 6 lowest bit as Output

(Arduino Uno pin 8 to 13)

pinMode (PIN TIMING, INPUT);
pinMode (PIN STB, OUTPUT);
pinMode (PIN AR, INPUT);

pinMode(PIN I1, OUTPUT);



pinMode (PIN I2, OUTPUT);
digitalWrite(PIN I1, LOW); // default to no inflection
digitalWrite(PIN I2, LOW); // default to no inflection

digitalWrite(PIN STB, LOW); // must stay low

void loop()
{

byte radioactivel[]={

_INFL2,
T, CH, ER, HOLD1, N, O, HOLD1, B, INFL3, I, HOLD1l, L, PAl1l, HO
LD1, INFL1, // Tchernobyl

_H, Al, HOLD1l, R, E, HOLD1, S, B, ER, HOLD1l, G, HOLD1,

// Harrisburg
S, EH1, HOLD1, L, AH2, HOLD1, F, INFL2, E, HOLD1, L, D, PAl1l,
INFL2, HOLD1, // Sellafield
_F, U, HOLD2, K, U, HOLD2, SH, E, HOLD2, M, INFLO, Aw2, HOLD2,
// Fukushima

_STOP };

//speak (radioactive);

byte votrax[]={

_INFLO,

'V, 0, T, R, UH, K, S, PAl, // Votrax

_INFL1, EH1, EH2, S, PAO, // S

S, E1, Y, PAO, // C

~Z, AY, I1, R, 01, Ul, PAO, // Zero

~W, UH1, UH2, N, PAO, // One

A, AY, Y, PAl, INFL2, // A

S, P, E1, Y, T, CH, PAO0, // Speech

S, I, N, T, EH2, S, E, Z, ER, PAOG, INFL3, //

Synthesizer

'R, EH1, EH3, D, Y, STOP }; // Ready



speak (votrax);

byte inflection[]={
_INFLO, V, 0, T, R, UH, K, S, PA1, // Votrax
_INFL1, V, O, T, R, UH, K, S, PAl,
_INFL2, VvV, O, T, R, UH, K, S, PAl,
_INFL3, V, O, T, R, UH, K, S, PAl,
_STOP  };

//speak (inflection);

delay(2000); // delay 2 sec between repetition

void speak (byte* message){

int 1=0;

do

{
say(message[i]);
i++;

}
while (message[i-1]!= STOP);

void say(byte phoneme) {

if (digitalRead(PIN TIMING) ==1) { // Read the
switch's status
// Wait for PIN AR=1 when chip is ready : internal timing
while (digitalRead(PIN AR) == 0);
}
else // if switch 1is
low get timing via pot's value

{



int sensorValue = analogRead(sensorPin);
int sustain = map (sensorValue,0,1023,40,300);
delay(sustain);

}

switch (phoneme) {

case INFLO:
digitalWrite(PIN I1, LOW);
digitalWrite(PIN I2, LOW);
break;

case INFL1:
digitalWrite(PIN I1, HIGH);
digitalWrite(PIN I2, LOW);
break;

case INFL2:
digitalWrite(PIN I1, LOW);
digitalWrite(PIN I2, HIGH);
break;

case INFL3:
digitalWrite(PIN I1, HIGH);
digitalWrite(PIN I2, HIGH);
break;

case HOLD1:
delay (300);
break;

case HOLD2:
delay (600);
break;

default:
PORTB = phoneme;

// Set PIN STB = 1 for 2usec to tell the chip to read the
Port
digitalWrite(PIN STB, HIGH);



delayMicroseconds(2);
digitalWrite(PIN STB, LOW);

Arduino & Votrax “Hello
World”

After some fun with the SP0256 (more to come on this) I
decided to try the Votrax SC-01. (I found it on Ebay).

I followed this schematic:
http://kevtris.org/Projects/votraxtnt/index.html
I also found a lot of resources here:

http://www.redcedar.com/sc0l1.htm
I made this schematic
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And coded the Arduino Uno inspired by this blog

http://www.bot-thoughts.com/2010/02/sp0256-al2-speech-with-ard
uino.html

/* Votrax SC-01 A Speech Chip Hello World Arduino Uno */


https://www.polaxis.be/2011/11/arduino-votrax-hello-world/
https://www.polaxis.be/2011/11/arduino-votrax-hello-world/
http://kevtris.org/Projects/votraxtnt/index.html
http://www.redcedar.com/sc01.htm
https://www.polaxis.be/wp-content/uploads/2011/11/votrax.jpg
http://www.bot-thoughts.com/2010/02/sp0256-al2-speech-with-arduino.html
http://www.bot-thoughts.com/2010/02/sp0256-al2-speech-with-arduino.html

#define STB 2 // Strobe need to go high to latch datas

#define AR 3 // Acknowledge/Request goes high when ready

// "Hello Word"

byte message[]={0x1B, 0x02, 0x23, 0x18, 0x23, 0xlo,
Ox37,0x3E,0x2D,0x3A,0x2B,0x18,0x1E,0x3F};

int messageSize = sizeof(message);

void setup(){
DDRB = B00111111l; // set Port B 6 lowest bit as Output
(Arduino Uno pin 8 to 13)

pinMode(STB, OUTPUT);

pinMode (AR, INPUT);

digitalWrite(STB, LOW); // must stay Llow
}

void loop() {

int i; for (i=0; i&lt;messageSize; i++) {
say(message[i]);

} delay(2000); // delay 2 sec between repetition
}

void say(byte phoneme) {

PORTB = phoneme; // Set Stb = 1 for 2usec to tell the chip to
read the Port

digitalWrite(STB, HIGH);

delayMicroseconds(2);

digitalWrite(STB, LOW);

// Wait for AR=1 when chip is ready

while (digitalRead(AR) == 0);

}

Have fun with the pitch pot and enjoy the distinct sound of
the beast.



